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= (54) Ti tie: FLUID CIRCUIT FOR FEEDING PRIMARY AND AUXILIARY USERS WITH PRESET PRIORITIES 

= (57) Abstract : Fluid-dynamic circuit ( 1) for supplying primary and 

auxiliary uses with preset priorities comprises a pressurised fluid 
source, conventionally indicated by (P), at least one first use with 
primary priority, conventionally indicated by (PR1), at least one sec- 
ond use with secondary priority, conventionally indicated by (PR2), 
at least one third use with low priority, conventionally indicated by 
(EF); said first use (PR1) is directly connected to said source (P) by 
a relative first pipe (2) and said second use (PR2) and third use (EF) 
are connectable to said source (P) with respective second and third 
pipes (3, 4) by interposing valve means (5) equipped with an internal 
distributor member (6) to control said second and third pipes (2, 3) 
and movable according to at least three connection configurations, in 
a first configuration (100) said second use (PR2) and third use (EF) 
being shut, in a second configuration (101) said second use (PR2) 
being open and said third use (EF) being shut, in a third configu- 
ration (102) said second use (PR2) being open and said (EF) being 
open. 
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FLUID CIRCUIT FOR FEEDING PRIMARY AND AUXILIARY USERS WITH PRESET PRIORITIES 

This invention concerns a fluid-dynamic circuit for supplying 
primary and auxiliary uses with preset priorities. 
5 In fluid-dynamic circuits it may be necessary to set so-, 
called "priorities" for supplying different uses with a 
pumping unit, i.e. setting a desired sequence for supplying of 
the different uses by the pump may be required. 

For example, in operating machines such as agricultural 
10 tractors the circuits that supply the different uses, such as 
• the power-assisted ■ steering, the braking system, and a. 

hydraulic lift are equipped with valves suitable for directing 

volumes of pressurised oil towards said uses according to the 

priority with which said uses have .to be used. 
15 A main priority consists of supplying the hydroguide as it 

enables the operating machine to be driven in the desired 

directions. 

A secondary, albeit important, priority is considered to be 
supplying the braking system of the machine and any trailer 

20 attached thereto. 

Lastly, a final priority is considered to be supplying the 
different auxiliary services, i.e. the equipment with which 
the machine is equipped and which enable it to perform the 
different jobs for which it has been built. 

25 Currently, to obtain the actuation of said supply priorities, 
circuits are used that tend to consist of a single pump that 
is connected to a plurality of valves that are in turn 
serially connected together and interposed between the pump 
and the different uses to provide them with supplying 

30 according to the preset priorities. 

Although the serial connection between said valves enables the 
desired supply sequences to be achieved in a functionally 
correct manner, it has the disadvantage of generating 
noticeable losses of load along the supply lines, 
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particular along the line directed to the auxiliary services. 
The technical task of this invention is to eliminate the 
disadvantages of the prior art mentioned above by devising a 
fluid-dynamic circuit for supplying primary and auxiliary uses 
with preset priorities that enables several uses to be 
supplied with preset priorities, thereby limiting the load 
losses due to the presence of multiple valve organs. 
Another object of this invention is to perform the previous 
tasks with a fluid-dynamic circuit that has a simple structure 
and operates effectively,, as well as having a relatively- 
moderate cost, the number of valve organs to be used being 
limited. 

This task and these objects are all achieved by this fluid- 
dynamic circuit for supplying primary and auxiliary uses with 
preset priorities, comprising a source of pressurised fluid, 
conventionally indicated by P, at least one first use with 
primary priority, conventionally indicated by PRl, at least 
one second use with secondary priority,- conventionally 
indicated by PR2 , at least one third use with low priority, 
conventionally indicated by EF, characterised in that said PRl 
is directly connected to said source P by a relative first 
pipe, that said PR2 and EF are connectable to said source P 
with respective second and third pipes by interposing valve 
means equipped with an internal distributor to control said 
second and third pipes and movable according to at least three 
connection configurations, in a first configuration said PR2 
and EF being shut, in a. second configuration said PR2 being 
open and said EF being. shut, in a third configuration said PR2 
being open and said EF being open. 

Further characteristics and advantages of the inventions will 
be made more obvious in the detailed disclosure of a preferred 
but not exclusive embodiment of a fluid-dynamic circuit for 
supplying primary and auxiliary uses with preset priorities 
that is illustrated by way of non-limiting example in the 
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attached drawings wherein: 

Figures 1, 2, 3 show a diagram of a simplified embodiment of a 
fluid-dynamic circuit for supplying primary and auxiliary 
services of operating machines with preset priorities, in the 
three possible connection configurations; 

Figures 4 and 5 show a diagram of the fluid-dynamic circuit 
according to the invention in a second possible embodiment 
with the use of valve means with five operational 
configurations and respectively with a source of the fixed- 
flow and variable type; 

Figures 6 and 7 show yet another diagram of the fluid-dynamic 
circuit according to the invention in a third possible 
embodiment, equipped with protective valve means interposed 
between the source and the first use PR1, respectively with 
said source of the fixed-flow and variable type. 

With particular reference to said Figures, 1 indicates overall 
a fluid-dynamic circuit for supplying primary and auxiliary 
uses with preset priorities. 

The circuit 1 comprises a pressurised fluid source, indicated 
overall by P, a first use with primary priority, indicated by 
PR1, a second use with secondary priority, indicated by PR2 
and a third use with low priority, indicated by EF. 
Said uses are usually connected to the source P by means of 
the relative pipes: a first pipe 2 connects said use PRl with 
primary priority directly to said source P, whilst a second 3 
pipe connects the source P to the use PR2 with secondary 
priority and a third pipe 4 connects the source P to the use 
EF with low priority. 

Said first pipe 2, second pipe 3 and third pipe 4 flow into 
valve means 5 equipped with, an internal distributor member 6 
for the control of the connection between said first pipe 2 
and second pipe 3 and third pipe 4. 

The distributor member 6 is movable according to at least 
three connection configurations: in a first configuration 
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(figure 1), indicated by 100 in the drawings, the uses with 
secondary priority PR2 and the uses with low priority EF are 
both shut; in a second configuration (figure 2), indicated by 
101, the uses secondary priority PR2 and the uses with low 
priority EF are open and shut respectively; in a third 
configuration (figure 3), indicated by 102, the uses with 
secondary priority PR2 and the uses with low- priority EF are 
both open. 

in the circuit 1 according to the invention, between said 
source P and the valve means 5, a first signal line 20 is 
provided for detecting the pressure of the fluid and the 
transmission of the relative signal; also between the uses PRl 
and PR2 a third and second signal line for measuring the 
pressure of said fluid are respectively provided, indicated 
> respectively by 40 and 30; the second and third pressure 
signal lines 30 and 40 are better known by the technical term 
"load sensing". 

The first signal line 20 emerges on an end of the distributor 
means 6. 

0 On" the opposite end of the distributor member 6 a further 
signal line 20' emerges that moves away from a selector organ 
15 to which the second signal line 30 and the third signal 
line are connected. 

The distributor member 6 is mobile between the three possible 
25 configurations 100, 101 and 102 through the action of the 
pressure differences between said first signal line 20 and the 
further signal line 20' . 

The selector organ 14 is of the conventional type and is used 
to transfer onto the further signal line 20' the greatest of 
30 the pressure signals detected on the second signal line 30 or 
on the third signal line 40. 

The distributor member 6 is also subjected to a continuous 
contrast action of elastic means 7 that exerts preset force on 
the distributor member 6. 
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The force of the elastic means 7, the pressure of the fluid in 
the further signal line 20' at one end and the pressure of the 
fluid in the first signal line 20 at the opposite end 
therefore act on the distributor member 6. 

If there is no pressure in the first signal line 20, and in 
the further signal line 20', the elastic means 7 shifts the 
distributor member 6 towards the first configuration 100. 
in another embodiment of the circuit 1 shown in Figures 4 to 

7 the distributor member 6 provides at least a first fourth 

configuration 103 interposed between the first conf iguration 
.100 and the second configuration 101 and a fifth configuration 

104 interposed between the second configuration 101 and a 

fifth configuration 104 interposed between the thxrd 

configuration 102. 
15 in the fourth configuration 103, the second use PR2 is 

partially shut in the useful section of the passage of the 

pressurised fluid and the third use EF is shut. 

In the fifth configuration 104, the second use PR2 is open and 
the third use EF is partially shut. 
20 Normally, the source P comprises a pumping unit that may be of 
the fixed-flow type, indicated by 8 or of the variable-flow 
type and indicated by 9. 

in the fluid-dynamic circuit 1 according to the invention, 
between the source P and the first use PRl at least one 
25 protective valve means 10 of the use is interposable, said 
valve means 10 being equipped with an organ 11 with a 
presettable intervention threshold. 

The valve means 10 is also piloted by a shutter member 12 
between at least two intervention positions: in a first 
30 position 200 the valve means 10 is open and the pressurised 
fluid "flows freely towards the first use PRl whereas in a 
second position 201 it is completely shut, thereby 
interrupting the flow of fluid directed towards said first use 
PRl. 
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The organ 11 comprises at least one contrasting spring 13 that 
continuously acts in the opposite direction to the shift of 
the shutter member 12 to return it, or to keep it in the 
normal open configuration 200 of the valve means 10. 
in a further embodiment of the fluid-dynamic circuit 1, 
between the source P and the first use PRl, on the pipe branch 
that connects them, valve means 14 is interposable that is 
suitable, for limiting the maximum flow of the fluid directed 
towards said first use PRl. 

The operation of the fluid-dynamic circuit 1 for supplying 
primary uses PRl, secondary uses PR2 and auxiliary uses EF- 
with preset priorities according .to the invention is as 
follows: when the first use PRl requires the entire maximum 
flow of pressurised fluid, the distributor member 6 of the 
valve means 5, subjected at one end to the diminishing 
pressure detected by the first signal line 20 and at the 
opposite end subjected to the pressure detected by the further 
signal line 20' and to the action of the elastic means 7, it 
is progressively arranged in the configuration 100 and 
sequentially closes the connections first with the third use 
EF and subsequently 'also with the second use PR2, as indicated 
in Figure 1 • 

When on the other hand the flow of the source P is sufficient 
to supply all the uses pressures of the first signal line 20 
and of the further signal line 20' pilot the distributor 
member 6 in such a way that the latter is placed in the 
connection configuration 102 illustrated in Figure 3, thereby 
overcoming the contrasting action of the elastic means 7: the 
pressurised fluid in said configuration suffers rather limited 
load losses as it has to go through only one valve means 5 to 
reach the different uses, in particular the third use EF. 
Figure 2 illustrates an intermediate connection configuration 
101, in other words with the distributor member 6 positioned 
in the configuration 101; in this configuration 101 the supply 
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to the third use EF is shut whilst the supply to the first use 
PR1 and to the second use PR2 are open; this configuration 
occurs when the source P has sufficient flow to supply only 
the first use PR1 and the second use.PR2. 

For example, if the fluid-dynamic circuit 1 is applied to an 
operating machine of the type used on construction sites or to 
a farm tractor the first use PR1 supplies the hydroguide, the 
second use PR2 supplies the braking system, the third use EF 
supplies the machine's services, in other words the work tools 
with which the. said machine is equipped. 

The operation of the circuit 1 according to the invention is 
as' disclosed above also in the embodiments, illustrated in 
figures 4, 5, 6, 7: the pressures of the second sensor line 30 
and of the third sensor line 40 both flow into the selector 
organ 15 wherefrom the pressure of the further sensor line 20' 
flows out, which coincides with the greatest pressure of said 
pressures of the second sensor line 30 and the third sensor 
line 40. 

The pressure of the further sensor line 20' acts on an end of 
the distributor member 6 and, at the opposite end, there . is- 
the action of the first. signal line 20. 

The distributor member 6, when the operating machine is 
moving, is in the connection configuration indicated by 102, 
if the machine is equipped with a source P comprising a pump 9 
with variable flow, or in the configuration 104 if the pump 8 
is of the fixed-flow type. 

When the first use PR1 requires the entire fluid flow, the 
signal line 20 detects a pressure drop signal; the elastic 
means 7 acts on the distributor member 6 of the valve means 5 
and first pushes it and then maintains it in the connection 
configuration 100 wherein the second use PR2 and the third use 
EF are both shut . 

When the driver acts on the brake, in the. pipe 3 of the second 
• use PR2 fluid is recalled: if the flow of the source P is 
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insufficient, the pressure detected by the first signal line 
20 is overtaken by the signal of the further signal line 20' , 
which in this case coincides with the pressure of the second 
signal line 30, added to the force of the elastic means: this 
progressively shifts the distributor means 6 towards the 
configuration 101 passing through the fifth configuration 104. 
If the source P comprises a pump 9 of the variable-flow type 
(Figures 5 and 7), a fourth pressure-sensor line 50 is 
provided between the third use EF and the pump 9, also with, 
the interposing of a second selector organ, indicated by 16, 
to which . are, added, in addition to- the pressure signal 
detected by said line 50, also the pressure signal detected by 
said line 50, also the greatest of the signals detected by the 
sensor organ 15: the second sensor organ 16 selects and sends 
to the pump 9 the greatest of said signals to pilot the 
overall flow of said pump. 

Finally, the valve organ 10 can be positioned on the pipe 2, 
between the source P and the first use PRl for protection, if 
requested by the latter in order that it does not reach an 
excessive non-required flow or pressure that might damage it. 
in practice it has been established that the disclosed 
invention achieves the proposed objects, in particular that it 
can supply by means of a sole valve means, at least three uses 
with preset priorities and with minimal load loss. 
The invention that has been thus conceived may be subject to 
modifications and variations, all of which fall within the 
scope of protection as defined by the content of the following 
claims. Furthermore, all the details can be replaced by other 
technically equivalent details and any materials and shapes 
and dimensions may be used according to requirements. 



